Falls are experienced annually by approximately one third of community dwellers over the age of 65, and while neuro-cognitive deficits have been shown to increase falls risk, the specific nature of these deficits remain unspecified. Here we examined whether visual-spatial attention may be a core neuro-cognitive system showing abnormal function in fallers. Using a between-groups design, we recorded event-related potentials in a canonical spatial cuing task performed by two groups of senior (aged 65+ years old) participants: those with a recent history of falls and those with no such history. In terms of attentional control systems in cortex, we found no significant differences in function between groups. However, in terms of attentional facilitation of cortical processing, we found that fallers manifest specific abnormalities in the sensory/perceptual processing of targets in the left visual field. Our findings thus suggest that fallers have specific deficits in visuocortical systems associated with attentional enhancement of events on the left side of visual space.
Introduction
Falls in seniors is a major health care concern due to the injuries and injury-related death associated with falling. Surprisingly, factors other than just peripheral musculoskeletal problems contribute to falls risk. Basic deficits in cognitive function have been shown to be associated with falls (Clark, Lord, & Webster, 1993; Tinetti, Speechley, & Ginter, 1988) although the specific nature of these cognitive impairments have remained unclear. Our paper here hypothesizes that one specific aspect of cognition that may be related to falls risk is visual-spatial attention.
Why might visual-spatial attention be involved? There are at least three key pieces of evidence that suggest that visual-spatial attention is an important aspect of cognition to explore as a factor involved in falls risk.
First, visual-spatial attention has been linked to motor function in normals (Handy et al., 2005) . While visual-spatial attention has traditionally been associated with the ventral, or "what" pathway (Posner, 1980) , research has recently began to focus on its role in the dorsal, or "how" pathway using vision to guide actions (Handy, Grafton, Shroff, Ketay, & Gazzaniga, 2003; Handy et al., 2005; Handy & Tipper, 2007) . This suggests that problems that lead to falls, such * Corresponding author. Tel.: +1 604 822 3120; fax: +1 604 822 3120.
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as trouble planning and guiding movements, may be caused by underlying impairments in visual-spatial attention.
Second, deficits in visual-spatial processing are frequently the first symptom to appear in older populations as an indicator of agerelated illness. Specifically, deficits in spatial abilities are often the first non-memory cognitive function to be impaired in age-related neurological disorders associated with increased falls risk, such as Alzheimer's disease (Bagurdes, Mesulam, Gitelman, Weintraub, & Small, 2008; Drago et al., 2008) . For example, Parasuraman, Greenwood, Haxby, and Grady (1992) found visual-spatial deficits in patients with dementia of the Alzheimer type (DAT) using a spatial cueing paradigm. Additionally, Alzheimer's patients show deficits in the perception of motion (Rizzo & Nawrot, 1998) , which is integral to safe movement through the environment.
Third, fallers may have a narrowed focus of attention compared to non-fallers. In a study by Liu-Ambrose, Nagamatsu, Leghari, and Handy (2008) , fallers were shown to have less interference than non-fallers induced by peripheral flankers in the Erikson Flanker task. These results were interpreted as fallers having a more narrowed, or direct, focus of attention, leading to less distraction from the peripheral flanking arrows. Collectively, these three pieces of evidence point towards visual-spatial attention as a clear candidate for cognitive deficits associated with falls risk in seniors.
There are two separate aspects of visual-spatial attention that may be impaired in fallers: attentional control and attentional facilitation. Attentional control is the orienting or directing of attention to a particular location in space (Green & McDonald, 2008) . On
